Introduction {#sec1-1}
============

Induction of labor (IOL) at term is a common obstetric intervention with many indications among which the most common is postdatism.\[[@ref1][@ref2]\]

About 15% of all gravid women with unfavorable Bishop\'s score may need cervical ripening\[[@ref3][@ref4][@ref5][@ref6][@ref7]\] for IOL. IOL is a technique for initiating uterine contraction to achieve delivery of the fetoplacental unit before the onset of spontaneous labor.\[[@ref8]\]

Postdatism, which has been known to be the most common indication of IOL, has an average frequency of 10%\[[@ref9][@ref10][@ref11]\] and occurs when pregnancy exceeds 40 weeks of gestational age (GA) beyond which pregnancy is advised to be terminated because of possible deterioration of placental function, which may jeopardize the intrauterine state of the fetus and can result in significant increase in perinatal morbidity and mortality as well as increased risk to the mother.\[[@ref12][@ref13]\]

There is a growing body of evidence suggesting that labor should be electively induced at 41 weeks of GA instead of expectant management.\[[@ref14][@ref15][@ref16]\] Although there are many methods for cervical ripening, there is no agreement in the choice of best and most proper method of cervical ripening, before IOL. The study was aimed to add to the existing literature and assist in providing the best method that gives maternal and neonatal outcomes and also short average induction delivery time interval.

Materials and Methods {#sec1-2}
=====================

The study was a prospective randomized controlled trial among all consenting postdate singleton pregnant multigravidae who booked for an antenatal clinic at Aminu Kano Teaching Hospital and planned for IOL. Ethical approval was sought and obtained from the hospital ethical committee. It was conducted from February 01 to May 30, 2015.

The patients were recruited from the antenatal ward at 41 weeks 3 days GA for IOL with an unfavorable cervix. This was based on the hospital protocol. An informed consent was sought and obtained from each patient before recruitment.

A pretested questionnaire was administered before and completed after the delivery by the investigators until the minimum sample size was attained. Information recorded on the questionnaire included sociodemographic factors, last menstrual period, gravidity, parity, and GA. Others such as methods of delivery, maternal and perinatal outcomes were also obtained, and their respective responses were recorded. Computer-generated random numbers were used to allocate the study groups into either Foley catheter or vaginal misoprostol. The induction to delivery interval was calculated from cervical dilatation of 4 cm to the delivery of the fetus. The APGAR scores, maternal vital signs, estimated blood loss, and induction to delivery interval were recorded on the questionnaire.

The data were analyzed using SPSS version 17 computer software (SPSS Inc., IL, Chicago, USA). Comparison of categorical variables was done using Chi-square test with *P* \< 0.05, which was considered significant. Student\'s *t*-test was used for continuous variables.

Results {#sec1-3}
=======

Data of one hundred and thirty-six participants were analyzed. The total number of deliveries during the period was 1038. The rate of IOL among multiparous pregnant women, who were carrying singleton fetuses, was found to be 136 (13.1%) of all deliveries.

The participants were comparable in their socioeconomic and demographic characteristics; the differences observed were not statistically significant \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of participants by their socioeconomic and demographic characteristics

  Variable                                 Misoprostol group (*n*=70) (%)   Foley catheter (plus oxytocin infusion) group (*n*=66) (%)   *P*
  ---------------------------------------- -------------------------------- ------------------------------------------------------------ -------------
  Age (in years)                                                                                                                         
   \<20                                    10 (14.3)                        5 (7.6)                                                      *χ*^2^=3.52
   20-34                                   45 (64.3)                        52 (78.8)                                                    *P*=0.169
   ≥35                                     15 (21.4)                        9 (13.6)                                                     
  Educational status of the participants                                                                                                 
   Nil                                     \-                               \-                                                           *χ*^2^=1.1
   Primary school                          14 (20.0)                        18 (27.3)                                                    *P*=0.06
   Secondary school                        30 (42.9)                        27 (49.9)                                                    
   Tertiary education                      26 (37.1)                        21 (31.8)                                                    
  Religion                                                                                                                               
   Islam                                   62 (88.6)                        63 (95.5)                                                    *χ*^2^=1.34
   Christianity                            8 (11.4)                         3 (4.5)                                                      *P*=0.25
  Tribe                                                                                                                                  
   Hausa                                   50 (71.4)                        51 (77.2)                                                    *χ*^2^=1.06
   Fulani                                  8 (11.4)                         9 (13.6)                                                     *P*=0.58
   Igbo                                    None                             3 (4.6)                                                      
   Yoruba                                  6 (8.6)                          None                                                         
   Others                                  6 (8.6)                          3 (4.6)                                                      
  Occupation                                                                                                                             
   Homemaker                               48 (68.6)                        48 (72.7)                                                    *χ*^2^=3.37
   Civil servant                           4 (5.7)                          6 (9.1)                                                      *P*=0.34
   Student                                 10 (14.2)                        6 (9.1)                                                      
   Trader                                  2 (2.9)                          6 (9.1)                                                      
   Others                                  6 (8.6)                          None                                                         

The majority of the participants in both groups belonged to the age group of 20--34, 45 (64.3%) and 52 (78.8%) in the misoprostol and intracervical Foley catheter group, respectively.

[Figure 1](#F1){ref-type="fig"} shows that para 1 from the misoprostol and Foley catheter groups were 26 (37.1%) and 20 (30.3%), respectively. Whereas 18 (27.3%) and 10 (14.3%) had a parity of 4 in the Foley catheter and misoprostol group, respectively.

![Distribution of the patients based on their parity](AAM-15-114-g001){#F1}

The differences were not statistically significant (χ^2^ = 5.09, *P* = 0.165). None had ventouse- or forceps-assisted vaginal delivery.

The majority of the participants from both groups had spontaneous vaginal delivery (SVD); 14 patients had cesarean delivery in the vaginal misoprostol group.

[Table 2](#T2){ref-type="table"} shows the number of neonates who had greenish meconium-stained amniotic fluid and failure to progress in the second stage of labor.

###### 

Mode of delivery, indications for cesarean section, and the induction to delivery interval of the studied group

  Groups                                                                 Misoprostol group (*n*=70) (%)       Foley catheter (plus oxytocin infusion) group (*n*=66) (%)      *P*
  ---------------------------------------------------------------------- ------------------------------------ --------------------------------------------------------------- -------------
  SVD                                                                    56 (80.0)                            60 (90.9)                                                       *χ*^2^=3.22
  C/S                                                                    14 (20.0)                            6 (9.1)                                                         *P*=0.073
  Total                                                                  70 (100)                             66 (100)                                                        
  **Indications for cesarean section**                                   **Misoprostol group (*n*=14) (%)**   **Foley catheter (plus oxytocin infusion) group (*n*=6) (%)**   
  No progress in the 2^nd^ stage of labor                                10 (71.4)                            6 (100)                                                         
  Meconium-stained amniotic fluid (thick greenish)                       4 (28.6)                             None                                                            
  Total                                                                  14 (100)                             6 (100)                                                         
  **Induction to delivery interval**                                     **Misoprostol group (*n*=70)**       **Foley catheter (plus oxytocin infusion) group (*n*=66)**      ***P***
  Induction to delivery period (from cervical dilation of 4 and above)   5.54±1.8 h                           6.65±1.7 h                                                      0.035

SVD: Spontaneous vaginal delivery, C/S: Cesarean section

The induction delivery interval was seen to be shorter in the misoprostol group and longer in the Foley catheter plus oxytocin infusion group. The difference was statistically significant \[[Table 2](#T2){ref-type="table"}\].

The mean 1^st^ min APGAR scores were found to be 7.36 ± 1.2 and 7.60 ± 1 and that of the 5^th^ min were 8.96 ± 8.04 and 8.90 ± 0.72 in the misoprostol group and Foley catheter plus oxytocin group, respectively \[[Table 3](#T3){ref-type="table"}\]. The differences were not statistically significant (*P* = 0.46; 1^st^ min and *P* = 0.78; 5^th^ min, respectively).

###### 

Outcome measures

  Groups                               Misoprostol group (*n*=70)                                                                                       Foley catheter (plus oxytocin infusion) group (*n*=66)                                          *P*
  ------------------------------------ ---------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------- -------------------------
  APGAR scores                                                                                                                                                                                                                                          
   The mean first minute APGAR score   7.36±1.2                                                                                                         7.60±1                                                                                          0.46
   The mean fifth minute APGAR score   8.96±0.84                                                                                                        8.90±0.72                                                                                       0.78
  **Bishop's score**                   **Mean total time from insertion of the agent to delivery in the Foley catheter plus oxytocin group (*n*=60)**   **Mean total time from insertion of the agent to delivery in the misoprostol group (*n*=56)**   ***P*\<0.05**
  0-2                                  37±8.3 h                                                                                                         25.32±7.28 h                                                                                    \<0.001
  3-5                                  22.85±7.4                                                                                                        9.64±3.7 h                                                                                      \<0.001
  Interventions (%)                                                                                                                                                                                                                                     
   Failed induction of labor           14 (20.0)                                                                                                        6 (9.1)                                                                                         *χ*^2^=48.7 *P*\<0.0001
   Need for amniotomy                  50 (71.4)                                                                                                        48 (72.7)                                                                                       
   Need for oxytocin infusion          6 (8.6)                                                                                                          48 (72.7)                                                                                       
   Use of episiotomy                   38 (54.3)                                                                                                        12 (18.2)                                                                                       

Failed IOL was more in the vaginal misoprostol group \[[Table 3](#T3){ref-type="table"}\].

All the participants had an ultrasound scan, 38 (28%) had it in the 1^st^ trimester, 45 (33%) had it in the 2^nd^ trimester whereas 53 (39%) had it in the 3^rd^ trimester.

The mean gestation age at booking was found to be 24.53 ± 7.2 weeks. All the fetuses, i.e., 136 (100%) had reassuring cardiotocography findings.

Only 60 (44.1%) patients remembered their last menstrual period, whereas 57 (41.9%) remembered the birth weight of their neonate(s) at birth. The number of times misoprostol (fifty micro grams) used was only once in 26 (37.1%), twice in 28 (40.0%), thrice in 6 (8.6%), and 4 times in 10 (14.3%). Forty-two (63.6%) had the agent passed once whereas 24 (36.4%) had the agent passed twice. The mean maternal blood loss was found to be 161 ± 54.3 ml in the Foley catheter plus oxytocin infusion group and 151 ± 37.55 ml in the misoprostol group.

No pregnant woman had pyrexia in the Foley catheter plus oxytocin infusion group whereas 10 (14.3%) patients developed pyrexia in the misoprostol group.

On the distribution of the neonates based on sex, 72 (52.9%) were males, whereas 64 (47.1%) were females. The need for Intensive Care Unit (ICU) admission was observed in 2 (2.9%) neonates and they were both from the misoprostol group, none from the Foley catheter plus oxytocin infusion group. The number of patients that had previous IOL from the misoprostol group was 8 (11.4%) whereas in the Foley catheter plus oxytocin infusion group, it was 9 (13.6%).

The mean total time from insertion of the agent to delivery is shown in [Table 4](#T4){ref-type="table"}. The difference between the two groups was statistically significant (*P* \< 0.001).

###### 

The mean total time from insertion of the agent to delivery with respect to parity

  Parity   The mean total time from insertion of the agent to delivery with respect to parity in the Foley catheter plus oxytocin group (*n*=60) (h)   The mean total time from insertion of the agent to delivery with respect to parity in the misoprostol group (*n*=56) (h)   *P*
  -------- ------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------- ---------
  1-2      35.55±9.7                                                                                                                                   24.29±7.1                                                                                                                  \<0.001
  3-4      17.90±6.65                                                                                                                                  10.68±2.45                                                                                                                 \<0.001

Discussion {#sec1-4}
==========

The incidence of postdatism within the study period was found to be 13.1% of all deliveries in the Aminu Kano Teaching Hospital. This was higher than 6.9% reported by Naeye.\[[@ref17]\] This was probably because they used early ultrasound scan for dating of pregnancies during their study period, which is more accurate than the one done late in pregnancies. Late ultrasound scanning done in this study could have contributed to the high incidence. The incidence was, however, lower than 17% reported by Hovi *et al*.\[[@ref18]\]

The rate of SVD was found to be 90.9% in the Foley catheter plus oxytocin group and 80% in the misoprostol group. This was comparable to the findings of Ekele and Isah\[[@ref19]\] where the success rate for misoprostol used for IOL was 96% and that of the intracervical Foley catheter was 91%. Owolabi *et al*.\[[@ref20]\] reported that the success rate between vaginal misoprostol and intracervical Foley catheter used for IOL was the same. In this study, the difference was probably because the number of patients who had no progress in the 2^nd^ stage of labor was higher in misoprostol group (10) than that of Foley catheter plus oxytocin infusion (six). There was no case of fetal distress or meconium-stained liquor in the Foley catheter plus oxytocin infusion group. The difference was, however, not statistically significant (*P* = 0.073).

There was no statistically significant difference in the socioeconomic and demographic characteristics of the study group. This provides adequate basis for comparison.

The mean induction to delivery time interval, which was from the time the Bishop\'s scores became favorable (inducible) to the delivery of the fetus, was found to be shorter in the misoprostol group (5.54 ± 1.8 h) than that of the Foley catheter plus oxytocin infusion group (6.65 ± 1.7 h). Student\'s *t*-test was used to test for significance, and the result was statistically significant (*P* = 0.035). The finding was comparable to similar studies done elsewhere.\[[@ref20][@ref21][@ref22][@ref23]\]

None of the neonates from the Foley catheter plus oxytocin infusion group had thick, greenish meconium-stained amniotic fluid. Whereas 4 (5.7%) of the neonates in the misoprostol group had meconium-stained amniotic fluid. The result was similar to the finding of Jindal *et al*.,\[[@ref22]\] but lower than that obtained by Vahid Roudsari *et al*.\[[@ref24]\]

The need for neonatal intensive care admission was found to be 2.9% among the neonates who were delivered from mothers who had their labor induced with misoprostol, whereas none from the Foley catheter plus oxytocin infusion group needed intensive care admission. This was also comparable to the findings by Jindal *et al*.,\[[@ref22]\] while Owolabi *et al*.\[[@ref20]\] showed no difference in ICU admissions between the two groups.

Cesarean delivery rates were found to be 14 (20.0%) from the misoprostol group and 6 (9.1%) from the Foley catheter plus oxytocin infusion group. The difference was not statistically significant (*P* = 0.073). The findings were similar to other findings elsewhere.\[[@ref20][@ref21][@ref22][@ref23][@ref24]\]

Uterine tachysystole did not occur in the Foley catheter plus oxytocin infusion group, but 2.9% of patients who had their labor induced with vaginal misoprostol had uterine tachysystole. The findings were similar to those from Vahid Roudsari *et al*.\[[@ref24]\] in Iran, but lower than the findings from Jindal *et al*.\[[@ref22]\] in India. This was probably because of the higher number of times the misoprostol was used (up to six doses).

Pyrexia was found to occur in 10 (14.3%) patients in the misoprostol group, but none from the Foley catheter plus oxytocin infusion group.

The mean maternal blood loss was 151 ± 37.55 ml in the misoprostol group and 161 ± 54.3 ml in the Foley catheter plus oxytocin infusion group. The difference was not statistically significant (*P* = 0.437). None of the patients had primary postpartum hemorrhage in either group.

Higher Bishop\'s scores and higher parity were the factors found to be associated with high success rates of IOL. The differences in the results were statistically significant (*P* \< 0.001). These were comparable to the findings elsewhere.\[[@ref23][@ref25]\]

Conclusion {#sec1-5}
==========

The incidence of postdatism among multiparous pregnant women was found to be 13.1% of all deliveries. Use of vaginal misoprostol for cervical ripening and IOL was found to result in shorter induction to the delivery time interval when compared to intracervical Foley catheter plus oxytocin infusion.

There was, however, no statistically significant difference in the maternal and neonatal outcomes when these two agents were used for cervical ripening and IOL.

Higher Bishop\'s scores and higher parity were the factors found to be associated with high success rate of IOL among those who had SVD.

Limitation of the study {#sec2-1}
-----------------------

The indication for IOL in this study was only postdatism; hence, the findings cannot be generalized on patients who have other indications for labor induction.

Recommendation {#sec2-2}
--------------

The use of vaginal misoprostol for cervical ripening and IOL, among postdate multiparous singleton pregnant women, is recommended and preferred over Foley catheter plus oxytocin infusion.
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